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(571 Abstract 

FIELD: plastic working of metals, in particular, cold plastic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic limit 
assembling parts by Installing pipe in enclosure with space between their walls; subjecting part 
made from metal with lower elastic limit to plastic deformation. EFFECT: increased efficiency and 
Improved quality of liner. 2 dwgs 
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(54)CnOCOB M3rOTOBJlEHW>l HEMHEPOD 
(57) Abstract: 

Hcnanb3ooaHMc: o6pa6oxKa MeTa/i/ioB AaaneHneM, b aaCTiiocro. o6pa6oTKa mctoaom xojioahom 
iuiacTWMeCKOft ^e^opMau^M. CyupiocTb ioo6peTeHMH: HsroTaannBaioT ^exann - Tpy6y m o6ano*iKy vn. 
MaTcpnanoB c paariMMHWM npeAenoM ynpyrocTH. Co6HpaiOT ynoMHuyrbie flerajiM nyTew ycraHOBKii Tpy6bi b 
o6ojionKy c 3a3opoM. riocne c6opKM ixnacTHM gck oh ;;e4>opMauiiM noAQcpraioT pprajih., H3roToaneHH>To M3 
iJfeTajtna c wcnbnmM npeflenoM ynpyrocTH. 2 nrr. 



Description lOnwcaHHC H3o6percnii$iI: 



M3o6pereHMe otuocmtch k xouioflHOfi o6pa6oTKe uersumou ruiacTMHecjuiAi RctyophmpoBaimeM m mojkct 6wTb 
HcnontoonaHO, HanpuMcp, n/iH noroTouiieiiHn jieibiepoB umjimhaPob uiTaHroswx He<J>T«Hbix Hacocoa. 

W3BccT>eH cnoco6 M3roTooneioui Jieftnepon. cor/iaciio KoropoMy TOKKocrcHiia* Tpy6a dctqujisictch b 
ooonoHKy c 3a3opoM |1| Me«Ay HapysuiOH noBepxiiocTbio Tpy6u m mryTpemiew nonepxHcxrrtJo o6anouKM 
UMeercn 3a30p. 

HeAocTaTKOM npKBeACHiioro cnoco6a narmercn iiammwe 3a3opa Mew^y Tpyooii m oSohomkom, npin»^Hn;epo 
k CHMJKerono jkcctkoctm jieMHepa. a b HCKOTopbix cny^awc iianpwMep. npw woroTonneumi muiraiApoa 

HC(JrrHHbix Hacocoo to /lewuepoo. 3a3op 3HamrroibH0 cHHxaer KaMecToo nocneAyion^ew onepauww 
ynpouHeHiwi BHy*rp<*.HHeW noDepxHocrn u^uimiMpa a30TwpoBa™eM. 

M3BCctch cnoco6 ranoToaneiiMJi newHepoB, connacHO KoropoMy HapyjRHyio noaepxHocTb Tpy6tr m 
BHyrpcHHioio noecpxHOCTb oGojiomkw n3roTaB7iHBaiOT KomroecKHMH |2| HeAocTaTKOM BbiraeonwcaHHorx) 
cnoco6a rawiercn to, mto oh cnoraKbiw b ocytuecT an envoi . CnomHocTb npeACTannHer M3Porroaaenwe 
conpHraeMbix noeepxHOcreM w6o Tpe6yercH CTporo comacoBaxb OAHoociiocrb kohmhcckom BHyrpeHHeii 
noBepXHocTM 060J10HKM c KoiiHMecKOM iiapyjKHOH noBepxHOCTbio Tpy6bi. 

TaKxe TOBecreH cnoco6 M3POToaneHMH jieimepoB, coryiacHO KoropoMy nocne c6opKM rpy6bi c oooaohkom c 
HeKOTopbtM 3a3opoM no conpHraeMbo* noBepxHocTHM, neftHep noABepraiOT aBTO^pcrnpoBaHiuo (cm. raw me 
crp.38) |3| t. e. iuiacnwecKOH A^pManKM Tpy6bi c uejibio ycrpaHeHKH 303opa uenpy Tpyooii m ooojioukom, 
h OAHODpeMemioro ynpo^aieicwH Tpy6bi. 

HeAocTaTKOM H3Becnioro cnoco6a roroTOBJieroiH ncfaiepoa HBnnercH to, uto npn CKpertaemiM neifriepoB 
nocpeACTBOM njiacrwwecKOM pfityopMaiywi oflnoii in RerancVt jietoepa (oGojioukh hhm TpyGbi), ne 
yuMTbiBaioTCH MexaHmjecKne cBOHcrea MerannoB. mto He no3BOJuieT o6ecnewrb Ka^ecreeHHoro. 
6e33a3opH0Po cKpeaneKHH Tpy6bi c oGohomxom w, ksk cneACTBue. npwBOAviT k mi3KGMy KanecTBy m3A€Jihh b 
UenoM. 

HanpHMep, npn H3roTOBneHHH hkhkhapob He4>T«HbDC nrraHTOBbrx Hacocoo H3 cxpennenHbix jietecpoB, rj\a 
rpy6a H3PoraBJi wBaercH W3 BwcoKojierMpoBaHHOM a3OTwpycM0M crann. a o6onouxa H3 HM3KoyrneponwcroM 
cranif, ra-3a BbnneyKa3aHHoro HCAocraTKa n npoi;ecce a30TwpOBaHim hh/imhapob mo 3aoopa B*»u;ejiHioTCH 
ra3bi. npciiHTCTByion^e HopMajibHOMy nporcKaHMK) npouecca a30THpo BaHHH , b pe3yjibxaT€ uero pe3K0 
B03pacraer epeMn a30TMpoBaHHH m cmuKaeTCW KanecTBo a3OTMp0BaHMH noBepxHocrw mumHApa m Hacoca b 
AenoM. 

3anawew H3o6pereHM« HBJweTC« pa3pa6oTKa cnoco6a M3rxrroBjieHMM jiewHepoe, o6ecneTOBaioiHero 
KauecTBeHHoe 6e33a3opuoe coeAHueHMe Tpy6bi c o6ojio^kom h noBbnnenne hccctkocth jieiiHepa. 

VKaaaHHbiH TexHiwecKwu pe3yjibTax AOCTMraercH tcm, mto npn M3roTOBncHHH Jiefmepa, BKJiK)Maion;ero 
M3roTOBJiCHMC AByx AerancM xpy6bi h o6ojioukm m c6opKM nx APY 1 " c APY^^ ° 3a30 P° M - cornacno 
iE3o6pereHMio njiacTHuecKOMy A e< l ,0 P M1I P OBa,n00 noABepraiOT A^anb- ii3roro aneHHyio 113 MeTa/uia c 
MeHbniHM npcAcnoM ynpyrocrn. 

Pe3ynbTaTOM pemeHKH nocTaBneHiioM naA^™ hbjihctch to. mto npw bo3acmctbmh Ha A^ra/ib, 
M3roToancHHyio m Merajuia c MeHbniMM npeAemoM ynpyrocru nepe3 nee m>i B03AewcrByeM na A^rajib c 
6aribniMM npeAenoM ynpyrxicnf. 

nocne CHHTRR Harpy3KM b A^ranM c MeHbraMM npeAejioM ynpyrocTM ocraioTCH ocTa-rbuHbie ruiacTWMecKiie 
Ae(J)opuaHHifl. a f\errasib> c 6onbnmM npe;;tmuM yiipyrocTM npMMer cbow nepoonaMajibiibie pa3Mepw m 
6c33a3opH0 npMjiHmer k conpnraeMOM noBepxHOCTM ynpyroM Rerasm. 

Ha 4>wr\ I H3o6pa>KeH cnoco6 coenMHCHMH jiewnepa. d Koropow o6onoMKa m3Poto bji en a M3 Meraruia c 
MeHbUMM npeAenoM ynpyrocTM, a Tpy6a n3POToancna H3 MeTaruia c 6onbumM npeA&noM ynpyix>CTH; 11a 
(j)MT- 2 cnoco6 coeAMHeioiH ziewnepa. b KoropoM o6ojiouKa M3roToanciia M3 MeTaruia c 6onbmMM np€A^ 0M 
ynpyrocru, a Tpy6a H3roToaneHa H3 MCTanjia c weHbuiMM npeAe/ioM ynpyrocTM. HeiiHepa M3roTaannBaioT 
cnefiyiovupaA o6pa30M. 

riepBOHaHanbiio 11 3POTan/ 1 m bqjot o6ono^Ky I. Hocjie 3aMepa BHyrpcHTiepo A MaMeT P a o6o;iomkm 1 
o6pa6arbiBaiOT no napywjiow iioucpxnocru xpy6y 2. o6eciiCMMBaH 1 'apairrnpooaj u uaii 3a3op KLcmpy 
conpHracMbiMM nooepxii octroi. Ilocne c6opKM o6ojiomkm 1 c Tpyoow 2 neraiep nocxynaeT na onepainno 
cKpcimeHMH. CKpciuieiuiL- ocymecTBJiHCTCH nocpcACTBOM Ae<J>opMauMii oaiiou M3 conpHraeMbix A exariei1 

06OJIOMKH 1 MJ1H TpyGbl 2. Ac(J)OpMaUHK> MO»HO IipOBOAMTb npH nOMOIHU DWCOKWX MaiUICHHM WWAKOCTM, 

pa30B, ciioco6om KODKii , o6k utkm. AopHOBainm vuiM /vpyrwx choco6ob. 

Ha noKa3aii oahii M3 BO3M0>tnbix BapuaiiTon cKpeiuieiowi Jiciiiiepa. b kotopom ooojioMKa 1 



w3POToancHa to MeTarma c MeHbnmM npeflenoM ynpyrocxM, a Tpy6a 2 to Mcrajuia c 6anbinHM npc^cnoM 
ynpyrocTH. D npiiee^cHHOM cnyMae nnacmmccKOM A<^>pMai4^M no^eepraioT oCa/iomcy 1. ororo iia 

MeTa/uiopemymeM ooopyAOBaHMu. iianpiiMep. ropM3onTa/ib«o-pacTo^uoM cTaHKe b BepivnoffiHofi 6a6ite 
n3,nejiM«. no ocm c-raima ycxanannwnajoT o6Kanioii MiicrpyMenT c A«J>opMwpyiormiMii ponwxaxtn 3. B 
cre6enb craHKa ycTaHaiumnajoT orrpaiJKy 4, Ha Kirropow nocpcflcrriioM ujTw<{rra 5 aaKperuiHioT JicwHcp. 

riocnc HacrpowKM Ae^opMMpyiomwx panMKoo 3 Ha pa3Mep MeHbiue HapywHoro A MaMea T a ooojioukm (paaMcp 
no Ae^P^Mpyontwvi ponwKaM onpeAenHercH 3 KcnepKMCH Ta/i bHo , b 3aBMCtiMOCTH ot AwaMerpa Jieioiepa, 
TonmKUL4 crrenoK o6ojiohkm 1 a Tpy6bi 2 h MexammecKioc cbokctb vaerajuia) pacKaTHOMy HHcrpyueiiTy 
coo6inaiOT Bpaii^aTenbHoe ABwmeHMe v » a JieitHepy nocrynaTenbHoc S, BbmonKHioT ruiacroMccKyio 
AetfropManKio o6anoMKH 1 h ynpyryio ACtfropMaurao rpy6bi 2. 

B CBH3H c paamtMHbiMM MexaHM^ecRHMM cBOHCTBaMH MeraranoB o6ojiowkm 1 m Tpy6w 2 b o6onoMKe 
npoM3oftwyr anacTHMecKne Ae<j>opMai^KM, b pesyjibTaTC Mero HapyKHbrii w BHyTpCHHiof a 113 *^' 1 !^ 
yKieHbtnaTcn. a b Tpy6e 2 npoTOoitAyr ynpyrwe AaJjopManrai. r^e nocne ch*tmh Harpy3KM napaMcrpw 
Tpy6w B03opaTyrrcH d nepBOuanajibHoe nanorceioie, now stom, npow3ofiAeT 6e33a3opnoe m KauecTBeimoe 
CKpeiuieHne Jietoepa. 

Ha <j>wr. 2 H3o6pajKen o^mh to oo3Mo«Hbix sapMaHTOB CKpeaneHitR jieiraepoB, b kotodom o6onoHKa 1 
TOroToaneHa to ueTajuia c oajibniHM npeflenoM ynpyrocro. a Tpy6a 2 to Mera/uia c MCHbuiMM npcAenoM 
ynpyrocTH. 

JlewHep ycraHaBJiMBawT Ha npoTRHtHOH CTaHOK c ynopOM b npncnoco6ji enne 6 oakum to ropneB. B 
creepcrae Tpy6w 2 ddoaht onpaeKy 7, Ha BbixoA b KOTopyw BoopauMBaiOT A°P H 8 A°P H no napywHOMy 
AHaweTpy BbinormeH na pa^Mcp 6o;ibUie pa3Mepa BHyrpeHHcro A^aMcrpa xpy6bi 2. Berarania iia-rnra Aopua 
8 b oTBepcTHM Tpy6w 2. Kan h b npeAWAymew cnyuae, onpeAeJinercH 3KcnepwMCHTajibH0. ripii BKJiKweHHM 
onpaBKH 7 noAanw S bpotoboaht ruiacTHHecKyio Ae^pManmo xpy6bi 2 m ynpyryio A^4 > °P MaL ^ WK> ooohohkm I. 
npHBOAHDUHX k 6e33a3opnoMy h k auccTBCHHOMy cKpenneHKio ooanouKW 1 c Tpy6oi! 2, KaK w b npeA b TO rt U eM 
cnyMae. 



Claims [<t>opMyna H3o6peTeuiifil: 



Cnoco6 M3roTooncimji neftoiepoB. oK/uoHaiOLUjiM iroroTouncioie Tpy6bi h o6anowxu. c6opKy mx flpyr c flpyron 
nyTew ycraHOHKM rpy6bi ti otfanotcxy n 3a30pOM w noc/ieMyiomet: iinacrw^ecKOC /jc<j>opMMpoBaHMe oflHofi H3 
co6painibix HeTanew. oTnvraaxDtunMCH tcm, mto Tpy6y w o6ononKy n3POTaBJiMBaiOT ra MCTannoe c paoHbtM 
iipe^ejiOM ynpyrocnm. a luiacriraecKOM ^e^opMaumi noflBcpraioT A^i^b. Msrtrroa/ieiiuyio to Mera/uia c 
MCHbnmM npcflCJioM ynpyrocTM. 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e. 3 to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which (he enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 



A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. J 
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Fig. 2 
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